Role of DNA synthesis in secretion of immunoglobulin from murine B cells stimulated by T cell derived lymphokines.
We have investigated whether cell division is required for induction of Ig secretion from three types of B cells, which represent distinct activation states: normal splenic B cells, anti-Ig-treated B cells, and a monoclonal murine B cell tumor, BCL1. Polyclonal Ig secretion was stimulated in vitro by LPS or by lymphokines produced by EL-4 cells (EL-4 SN), which includes B cell growth factor II (BCGF II). LPS and EL-4 SN were mitogenic for all three cell populations and stimulated substantial IgM secretion from both B cells and anti-Ig blasts. Aphidicolin, a reversible inhibitor of DNA synthesis, abolished IgM secretion from B cells and anti-Ig blasts induced by either mitogen, indicating that Ig-secreting cells in these cultures are part of a cycling population. BCL1 tumor cells respond to BCGF II (but not to interleukin 2 or B cell stimulatory factor 1) with IgM secretion and cell division, allowing a direct assessment of the influence of BCGF II-stimulated cell division on secretion of IgM. Secretion by these cells during the first 24 hr of culture was not substantially affected by aphidicolin, but secretion at 48 or 72 hr was markedly inhibited. Culture of BCL1 cells for 48 hr with aphidicolin alone had no effect on cell viability or on subsequent responsiveness if the drug was removed, eliminating non-specific toxicity as an explanation of the drug's effect. Addition of aphidicolin during the last 24 hr of culture to either normal B cells or BCL1 cells was much less effective at inhibiting IgM secretion. These results indicate that the cells that secrete IgM in response to BCGF II also synthesize DNA when exposed to this factor. Thus, induction of high-rate Ig secretion from murine B cells by some stimuli, including BCGF II, may require at least one round of cell division.